This study assessed the occurrence of an enhancing inhibitory effect of the combined application of 
INTRODUCTION
Staphylococcus aureus is a pathogen bacterium commonly associated with serious outbreaks of food poisoning attributed to contaminated meat products (8, 23) . Staphylococcal enterotoxins form a family of major serological types of heatstable enterotoxins that cause vomiting and diarrhoea when ingested and are responsible for staphylococcal food poisoning (26) . Since staphylococcal foodborne intoxication is established as one of the most common bacterial food-borne diseases causing problems in the food sector in many countries, strategies to control S. aureus in foods are of particular interest.
Food conservation is based on a search for foods with a high nutritional quality and microbial stability and it has been reached by the use of various physical and/or chemical procedures (9) . However, there is a current demand from O. vulgare and lactic acid against S. aureus consumers for new methods of reducing or eliminating foodborne pathogens, possibly in combination with existing methods. Consumers are requesting additive-free, fresher, more natural tasting foods and with a smaller impact on the environment, while maintaining the microbiological safety (7, 17, 29) . One such possibility is the use of essential oils as antimicrobial additives (18, 31) . It has long been recognized that essential oils have antimicrobial properties but the recent enhancement of interest in "green" consumerism has lead to a renewed scientific interest in these substances (30) .
It is reported that the application of natural compounds for controlling food-related pathogenic microorganisms demands the evaluation of efficacy with food model media and food products since the food components may reduce their antimicrobial effect (14) . Others researchers have purposed that The use of essential oils with other food ingredients, such as sodium chloride, sugar and organic acid might provide an enhancing effect for control the microbial growth in foods (11, 20) . Organic acids are either naturally present as constituents of the food or added to the products through the food formulation.
Lactic acid lacks in acute and chronic toxicity, which has lead to its widespread employment as a classical food preservative and decontamination agent (13) . 
MATERIALS AND METHODS

Antimicrobial agents
Lactic acid (85 -90%) was obtained from Vetec Química 
Preparation of meat broth
Bovine meat steaks were trimmed for all external fat and cut in pieces of uniform sizes (3 x 3 x 3 cm). Meat pieces were boiled in distilled water during 20 min at 90 ºC. About 500 mL of meat broth were obtained and vacuum filtered using Whatman nº1. The filtrate was sterilized using autoclave for 15 min (1.21 atm). After that, the broth was stored at -20ºC in aliquots of 50 mL. When required one aliquot was thawed under refrigeration (7ºC, ± 1ºC) and used for the experimental analysis.
Determination of the Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal Concentration (MBC)
MIC and MBC values of the essential oil and lactic acid were determined using the macrodilution in broth procedure. Control flasks without essential oil or lactic acid were tested in the same way (12) .
Synergy assays
The study of synergy of O. vulgare essential oil and lactic ).
All antimicrobial assays were carried out in triplicate and the results are expressed as average of the three parallel assays.
Statistical analysis
Statistical analysis was performed to determine significant differences (p<0.05) by one-way ANOVA followed for Tukey test in the bacteria kill time assays. For this the Sigma stat 2.03 computer program was used. Synergy is observed when the effect of the combined compounds is greater than the sum of the individual effects (6). It has generally been found that a greater concentration of essential oils is needed to achieve the same antibacterial effect in foods (24, 28) . Not only are the intrinsic properties of food (fat/protein/water content, antioxidants, pH, salt and other additives) relevant in this respect, the extrinsic determinants (temperature, packaging in vacuum/gas/air, characteristics of microorganisms) can also influence bacterial sensitivity (21).
RESULTS AND DISCUSSION
Since higher concentrations of essential oils are generally required when added to food, the application of essential oils in food may be limited due to changes in organoleptic and textural quality (9, 12) . A challenge for practical application of 
